Fungi associated with three cultivars of melon seeds were investigated. The mycoflora were found to be more on the unshelled than on the shelled seeds of all the three cultirars tested. A total of nine fungal genera were isolated and identified while two were unidentified. C. vulgaris was infected with all the nine genera including the two unidentified genera. Percentage incidence of infection was observed to be higher for the unshelled than with the shelled seeds for all the cultivars. The genus, Aspergillus was the most predominant, with A. niger topping the list followed by R. stolonifer and the least was A. flavus. In view of the harmful effects of aflatoxin production by Aspergillus spp caution must be exercised in the consumption of stored 'egusi' until an adequate control measure is in place.
INTRODUCTION
Melon seeds (Colocynthis citrullus L. 'Egusi', Citrullus vulgaris 'Ahu-elu' and Citrullus lanatus (Thumb) Matsun 'Egusi kirikiri') are frequently used as cusine in making soups in Nigeria. Because of their popularity in large scale catering in the country the tendency to store them for sale in times of scarcity is high. Storage of these seeds with their high moisture content (Bankole, 1993) promotes mould invasion and affects the germinability of the seeds.
Melon seeds consumed in various forms in Nigeria are important sources of proteins and oils (Bankole and Joda, 2004) . The forms are, as a condiment in Nigerian local soups, melon ball snacks and as 'ogiri' for seasoning a variety of dishes. Melons are usually harvested and kept for about 2weeks to undergo post-harvest ripening during which deterioration by pathogens occur (Snowdow, 1990) . Seeds have been reported as important disease reservoirs (Neergaard, 1977) and many fungi are serious parasites of seeds. These reduce yield both qualitatively and quantiatively. Seed-borne pathogens are easily transferred to crops raised from such seeds (Surganarayana,1978) . Weber (1973) compiled a list of seed-borne fungi that infect the Cucurbitaceae. The pathogens could remain viable for long periods if the seeds were kept under good storage conditions until planting time. These pathogens may cause failure of the seeds to germinate or may infect the germinating seedlings and the mature plants in future. The three species used in this study were Citrullus lanatus (Thumb) Matsun, which has the smallest sized seeds with 30% protein and 20-40% oil, Colocynthis citrullus (Linn.) Shrad (medium sized seeds) with 17% oil and a characteristic flavour (Oyolu, 1977) and Citrullus vulgaris (largest sized seeds) also rich in oil. Because of the importance of melon seeds in the diet of Nigerians, this study was undertaken to isolate and identify the fungal pathogens associated with post-harvest rot of these melon seeds which are usually stored for sales at the scarcity period for higher revenue.
MATERIALS AND METHODS
Three cultivars of melon seeds were used in the investigation. They were bought from a village market at Edem in the outskirts of Nsukka town.
Isolation of fungi from unshelled seeds:
Seventy five seeds of each species were randomly selected and each shared into three groups of 25seeds each. One group was surface sterilised by washing in distilled water and immersed in 90% ethanol for 3mins after which they were rinsed in three changes of sterile distilled water. The seeds were plated in petri dishes containing Potato Dextrose Agar (PDA) (5seeds/plate) to which 0.3% chloramphenicol was added (Shittu, Umar and Bawa, 2002) . The plates were incubated at room temperature (27+2 0 C) for 7 days. Subcultures were made from the plates unto similar clean PDA plates and incubated under similar conditions until pure cultures for percentage frequency of occurrence and identification were obtained. At minimum intervals of one month the other 2groups of 25seeds of each species were treated as reported above. The percentage frequencies and identifications were recorded.
Isolation of fungi from shelled melon seeds
A large number of seeds of the three species were shelled from which 75seeds of each were randomly selected. Each cultivar of 75seeds was shared into 3groups of 25seeds each. Every group of 25seeds was treated as stated above for frequency and identification studies.
Identification of isolated fungi:
The fungi were macroscopically and microscopically identified. The growth patterns and morphology of the fungi were studied in the plates. Portions of the pure cultures were mounted in lactophenol cotton blue on clean slides and examined under the microscope. Fungi were identified by means of keys of Barnett and Hunter (1999) and Alexopoulos, Mims and Blackwell (2002) . Percentage incidence of occurrence of each fungus in each cultivar was calculated.
RESULTS AND DISCUSSION
The fungi isolated from the shelled and unshelled melon seeds of the three cultivars are shown in Table 1 . A total of nine genera were isolated and identified. More of the fungi were associated with the unshelled seeds in all the cultivars than with the shelled seeds. This is not surprising because the seeds are usually stored or transported in the unshelled form than in the shelled form. Therefore, fungal spores land easily on them and with the high humidity in the tropics fungal growth as mould is promoted. The fewer isolations made from the shelled seeds could have resulted from the manner of handling the seeds during the manual shelling or the storage conditions. Differences in species were also observed, the unshelled seeds of Citrullu. vulgaris had the largest number of fungal genera (9) isolated from it, followed by Colocynthis citrullus (7) and Citrullus lanatus (4). The seeds of C. vulgaris are the largest in size followed by those of C. citrullus and the least are those of C. lanatus. The sizes of these seeds could also have played a role in the number of fungal spores that rested on them. As C. lanatus is less than 1/6 the size of C. vulgaris and about ¼ that of C. citrullus it could be inferred that their sizes influenced the number and types of fungal spores that landed on them. Table 2 shows the percentage occurrence of fungi from the unshelled and shelled seeds of the three cultivars. The highest percentage incidence in all the three varieties combined was observed with Aspergillus niger, followed by Rhizopus Chiejina, Nneka V.
stolonifer, Fusarium oxysporum and the least was with an unidentified species of Aspergillus (unidentified, 1). Cultivar differences may account for the differences in percentage incidence observed. Also the small size of C. lanatus that makes for many seeds to touch each other and the numerous spores usually produced by Rhizopus spp may account for its high incidence in that cultivar than in the other two cultivars.
Contamination of melon seeds (egusi) with Aspergillus and
Penicillium spp caused seed discoloration, decreased nutritive value (protein and essential oils), increased free fatty acid production, reduced seed germination and the production of a number of toxic metabolites including aflatoxin (Aboaba and Amasike, 1991; Bankole, 1993; Bankole et al., 1999) . A number of the fungal pathogens isolated in this study have been reported to be associated with some other leguminous crops, for example Shittu et al.,(2002) encountered Aspergillus spp, Rhizopus sp and Penicillium citrinum in two varieties of groundnuts. Similarly Aspergillus niger, Penicillium sp and Rhizopus sp have been reported in soya bean in Nigeria (Popoola and Akueshi, 1986) . The high incidence of Rhizopus sp encountered in this work could be attributed to high temperatures and high relative humidity in Nsukka and its environs (Tropics) as Snowdow (1990) showed that these parameters favour its sporulation and growth. It is surprising that the percentage incidence of infection with A. niger and F. oxysporum was higher with the shelled than with the unshelled in all the three melon cultivars (Table 2 ). This could be attributed to the handling procedure during the shelling and the ventilation in the storage places. These seed-borne fungi can affect the quality and taste of the melon seeds and make them hazardous for human consumption, through the production of aflatoxin by Aspergillus spp (Bankole and Joda, 2004) . These call for greater care in the handling and storage procedures. These infections can also reduce the quality of the oil produced and as such lower the revenue accruing from it. This calls for new control measures preferably biological measures, which are without any side effects.
